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(54) DRIVE CIRCUIT FOR POWER CONVERTING APPARATUS 
(57)Abstract 

PURPOSE: To miniaturize a transformer provided for insulation and 
reduce switching loss and stresses onto a switching element 
CONSTITUTION: High frequency output from a signal source 4c is 
alternately applied to respective primary windings n11 and n12 of a 
drive transformer Tc during on-period and off-period of a low 
frequency square wave output from a signals source 4a. Output of 
the secondary winding n2 of the drive transformer Tc is rectified by 
diodes Del and Dc2 and charged to capacitors Ccl and Cc2. By 
properly setting on-duty of a high frequency, the voltage at both the 
ends of the capacitors Cc1 and Cc2 is changed to high and low 
during on-period and off-period of a square wave from a signal 
source 4a. This high- and low- relation is compared with a 
comparator CP1 for obtaining signals for turning the switching 
element Q on and off. 
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K»LT*rt*4«aSE»SBl::m*&*u x-f?*:/ 
• *-?*t*4*3lc«»T4 K5«f ?BB 
lc*5l*T. Xn»a)2aH0!>(i«eRrSnn7«DUttiL 

SEBKfiit-f 4B» h7>X(t, EMh^>xa>2* 

±E#«*l=fcUTfca>T>*«>aa«Ea>*/J*B« 

lc*y*-r -;/^>?*^£BBft*4^l£££«;l4::£ 
*»«±r4«*Jfc»Bfia>K5*f ^BB. 
[»#«2] ±E2aHG>«#l*»tt4«»»T?fco 
B» K^xtfta^T^l^oaaaBlctt-tJlx 
?ftfrff#a>MBB£ttBB*a&T4*aBK4<aA 

ttl=JS CTAti&it **i4 C <t -T 4If 1 SB 

[If *H 3 ] ±122 a«<D«*l*»ft -3 
Bit) K5>X<t^a >^>1^<D3fc©$£B(c|**-;H 

1 EiE<Z>W;&&&3SB(D K5-f *B». 
t»*94 ] KM h ^ 2 ;*#*g£teiSfflijS;i. 
^^¥IS^^LT|^^ti^--»a)=i>T r >-9-<t:. ±E 

*i»S.**84. Ba>^>^0>B5«aE®*'NIIflM> 
*JS«»lzJSCT2ttttS***4L. C02fiia3^lz«k 

yx-r v^>«r*«B»r**at*a*.«cfc*w 
[it 5 ] m=i >x >-y-<DB5aaff o*^bb« * fl 

**4ilB§BS»ALfcCfcS»«i:r*»«ai 

i> Lt»*ii 4 EaoaAKaaao) -r ^sKo 

[H*iI8] i?5<^tl BOX-f 7f>iTB?«B 

K»LTds*r6«*Kaaaicffli\64i» 

?m*£4r> ■ *7*tfr4*5i::*HIP*"4 K7-f?@B 

irfit^r. aaBa>2aaa)a*tasBM a e«DyaiL 



T£££t*4^fa:£. ±Efr«**«Rttl::ift»LTl* 

±Eft«#lz(B CT*a >x>*0)ffi««EO:*/HM« 

tti:]fc«LT2fliaja£*£U C<D2ffltt*(Cj:y^ 
-f ?*>y**SBttr**«4 
r4S*j£&g©co K5-< :7EB. 
[ftBaMWttKM 

[000 1] 

i=A»i=a**as«LrB*r*«*KaaaicBL^ 

K^-f^BBttHhTftta-Cfct. 
[0 0 0 2] 

[(£*<D«tfr] -fiftfz, *0Ba)J:3 4a*S6 

So 

[0003] tzt*\* % B2 7^-ra*staaai** 

C-DCa>/<-*$li^iaME*BEL (BE 
ttit^tfeS) . #Effc<DItaE»ES-<://*— ^13252 

rcfcyxaatticKa-rsajjiizJtfr-Dr^*. dc-d 

^QQ t h7>XTo 0) 1 2fe#Bni £ <DB:*IJis)B£ tt 
atBBE0)Htfl=&ttU h7>XTo 052;jfe#«|n2 

OKaicsr-f:*-— Kdo ^Lt3>f^co £&& 

Lfe»«$»t4. h7>XTo 0 1^#|Sni fc2* 
S8n2 fcI4BSr*«ttrffll*&ftTfcy. 

>y*^oo h^>xTo izx*^$aa 

U X-f 'V^>y*T-QO tf>:*:7B$fZ h7>XTo 
)StasaF*t4x^;u^-ey-f KDo SilLTarx-xV 

■y-co *3ta-r4ctizj:y. a^-xv-y-co comt&n. 

E £ ESm3S E (c» L r »Eft L ^ L BE L fcBE r * 

offij^a«#$us*r*«iwBB3icj: y*-> • 

ti4 0 

[0004] -O/*— *0B2f* % MOSFETii)4 

>^*^-Ql , Q2 fc^t;Q3 . G>4 S-ttL-fttttMtt 
«Lfc—S*(DIlWBB***t* # <xa>7 J >-9-Co cDiiag 
MI-t8«Lfcaj«**-r4. -<>/\*-*@B2(Dfcil2)[* 
it^Jffi»t$H/r2<iOX-<'V : f>^^Qi . Q2 ^Scfc 
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Q1 . Q4 fc£lM*Q2 . Q3 \tmmz*>\Z &#J[yj 

Q3 &m&f\z*>\ztj:Z>mKtZ&'Etz&CZl±i>Zb 
\z&-oX. BAtt^M . t2 K±C*>«EE<D«ti$S 

[00 05] irCo"?. X-< ^^YSt^Ql -Q4 K 

SS5i -54 J^LtM^ti^o fci©[s)B4l*, Site 

J6»a«fili-r«KIiB»4 bi:^6ay. iif354 a 

CD DC-DC3>/\- £lCfclt£X 

^£*tTl^ e vT><?m=?-Q] . Q4 

|C % X<< v^X/m+Ql . Q4 l*<f^SS4 arf^fciS*! 

£BB 4 b T'Ste Lfc«*« •««■»£: LTSifi^ti 

[0 0 0 6] ±fB«*C0-r>/<-^lsIK2-eii. 3 Isir 

^-Q1 -Q4 *xTl^ t>CD-e&€)^b. jEIM5 

<tfia§!<tTM*X<^>Yf^Qi ~G>4 OSmSii 

fc^jitf. x>r ^^>y*^FQ2 ttzi^T^ 

-9-Co <Dft««£»*«tt£LTl***<* X-f y^>Y 

**-qi i*«a«wti . 1 2 i=*«s*ifca«fa>** 

&X-f ^^SHF-Ql -Q4 • *:7fc<!: 

®JlC|g«J$tirt^X-r «>^>y^Ql . Q3 K»f 
Z> K5-f^®B5i . 53 TI**J»DB4fcX-<^> 
Y**Ql . Q3 tfl)M*tt8t4i«A^B=«j:4 B 
[0O0 7] rft^>%- El 2 8\Ztf?& K^-f :?[5]B5 
1 , 5 2 "CI*, a>^U>>*y»*S*lfc«-»0>h 
7>>X^Qal . Qb] . Qa2. Qb2 Si®** * 
-*t<7) Q a i , Qb! . Qa2 . Qb2 <0 

fc. %- — >tf<D h7>v7^Qa] . Ob) . Qa2 . Q 

b2 rois - = U£ $<Dfi?iJ(E)BlilE/7ll®^E<D® 
v^^Qa2. Q b2 ^ 9 H±<7)tSfildilCfetJt R 

a] , Obi <r>JLz,v$^i±<T>\i&.&t. feZaWMEO 



>+TC a tC^H^jlsJK^mSEL. illh7>XTaO)2 

>^*^Ql (DV-XKfSglLTfc*. rfc*>%. X-f 

>XT a (7) 1 *«tl6»S*t*Ci:IZtt« 0 
[0008] £ < |C % 02 9lC m27C>m 

SfliLfc'atelcl** r^TO) K7<f7BB5i -54 K 
fc^TffiKl h7^Ta tf&glzfc y -®<3;*;gMb££ 
+3<Ztirft^) 0 Lfc^ot, /jN§!Hfc<fc0 5gtfJ<D7ctf> 
lCl*B2 9 0*rtlCit«TW<. ®2 7<7>ffij££t$ffl-f 

* (5 5 u *frvi>+#iz*mit-t zztit 
[0009] £©*5ttne***-r4fc*>ic. 

4-1 7 5 7 5#^*lzE«**lfc«l*«>J:3l= (S3 

o#bh) , JHWHB4icfci^T«»aa>jB^a*ai*r 
«««S4 a izmz.Tum&ztiiji'tzm^* c 

HDL. ««SS(D«IW«#-er>Ky— h4 di ~4d4 

$afflpr<t6iwLTL^raicsaat$7> Ky— h 4 di 

-4d4 iciifflS-ti-, aiBLfcK«atK»h^>XT 

[O O 1 O] H3 OlZTjk-ttOlt. 2i^-f^f>? 

*^*««»«Lfc-r >/<-*BA«»r*4iO)T?* 

oT. X-f ^^>^^(7)ai^l*2ai^l^ftoTL> 

«#*4 afl!)*as*tt % 7>Ky-H4d1 . 4 d 
3 lwli^CD^^A73$4x. T> KY— h4 d2 . 4d4 
lcliJ5^lslK4 6 2, 4 e4 -CSIELfc«l3A^$*i 
^ 0 CCIZJ5KIH1K4 e2 . 4 e4 £[sJg&a> 

[0 0 1 1] &Bn h7>7T an-T a 14O 1 
n] l***l«Ftlh5>i/X*Qaii-Qal4i:fl>IIWB 

BCKX«BE«)BllMl=BBtrft«. *ffi»h^> 

XT an-T a l4<7>2^^fSn2 I*. SKRaH-Ra 

>/<-^Is]B2(0&x-<^7 t >Y^lc«*S$^^c -r 
^@»2(0 1 ^^>Y*^-r:i*2 ofo 

«DE»h7>XT an. Tal2^c*:i;Tai3, Tal4? 

(St42-5fl)BBh7>XTan. Tal2*><fel/T 

a 13, Ti14?lt1»Mnl <t2;A^|j|n2 t*<Sl> 

irffiffili-c&y. 1 oox-f ^^^YBT-lcMe-r^B 
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ISh5>XTan, T ai2fccfctfT a 13. Ta14C02:* 
^J*n2 <t*§fctR a 11. R a 12^5^1/R a 13, Rai4<t 
^t-KDan, Dal2^cfcl/D ai3. D a 14£ (DE 
MIslBl*. ttmi=ttfltStl«. fc*£U ttMStt*tl*: 
-ttBttMHttay-f*- KDan. Dai2fc*l/D 
a 13. DauttifcBMlCtt*. 
[0 0 1 2] ^ SB 2 (D 1 0(DX^ 

?-l^«JSr4«-»a)SE» h7>XT a 11. T a 12^5^ 
1/Tal3, Tai4(D-^(7>1^S@nl lrlifl^4 a 

d3 (DfcU^ir^^ • *7$tlZ> h7>yX^ Q a n. Q 
ai3^»«**t. «»©1*««nl l:ltff«|4a0) 
tb^^Slc(slB4 e2 . 4 e4 -CSIcLrA^^ti^T 
> h*y— h 4 d2 . 4 d4 0)&JlV*> • *?tStl%> h 
^>V^^Qal2. Qal43&<««*tl4. 
[0013] ±lB«fi£|Zcfcor. *h7>yX^Qaii 

5K<DWW«#-ejeHLfc«#l3)S4 0 *fr. fi-^3R4 a 

^Qan. Q a13^> • Z tlZ£ -?X * h 

7>yX^QaH, Qa^CD^^IC-f SEIB 
2 0)X>f7f>yiWt>MI) o -7b\ fl#ilS4a 
CDS— 75<7>i±S*/l<L l"<Jl,V$>&mmz\t* h7>vX 
^Qai2. Q a I4* < ?t"> • *7 £*l*> Z biZ& r>X . h 
7>vX^Qal2, Qal4<Dtf->BMlZ-l'://<--$|5|B 
2 0>;w «;f>y*fi:i/W7X^^ y . X-f 

^@K5i , 52 l^^lf^z»>^»J > iJltfilLfc h 
7>vX^Qai , Qa2 <t|5j^l3 H h7>vX^ Q a 
11. Q ai2fe«fcl/Q a 13, Q b 14* ? [°]B 2 0) 

x*r ^^>y**iz»Lr«»»ic«ttr«fl)-c*«. 

[O 0 1 4] 

Ki h7>7T a 11-T a14C0 1 IkQAt Z&tittV 
4*^. KM h7>AT a 11 — T a 14<S: LrBJS&fflO) 
Igifih^^XT aH-Ta14CD2^WU5SH^® 

Lt««#«Tft<« ( f:t\ B*fi2ft«a«l 

*£*A (-rftfe%. SSlR a 11 — R a u&cfctfSH) h 5 > 
AT an-T al40 2^#|gn2 (D It 311880 £ttKtf> 
**<BSLWSc 2Xfflfl>nUnil&&t&* 

§■< tz>t. jyti-tmi&zoT,* vTisfm* (m 
y. it %T*<y or. x^7f>^wx-< 



cfcor. ;w-;/^>***-a>£i§lBffl <x 

r x -< ^ > *<&Bft r 4 < 4 o 
[0015] **W(i±lB»*ic«^r &$titzi><DX 
fey. *cd§*)i*. x-fy^>^*^-t«iwfl!it<7)iyi-c 

HflsU x-f y^v^Sft^Mfflrr 4«-^<D2: *>-t*<y 
^3t*>TA<y ^^irurx-f ^7^>^ti^^X-<^^ 

£ e«-r 4 c t icj: y RUf»a>£ c i= < t>a^s 

K^-f ^{HB& ti^-f 4 fc 4 . 
[0 0 16] 

[■■«*at*fcft©#m nixai a>xnt±« 
^<d*> • *^i=j:y«ai[cD«**K»Lra*r*« 

2 8iBi«>fli*tHfS«»!-e«yaiAr«^**ft*« 

|gi!jh7>Xit. H«lh5>xa)2*«fcSJ3t*R*^ 
Lr»«*tifc--»a)a>-7 ? >-y-i:. ±SBS^lzfSC 

cr2«tt***£u ca>2tta*icj:yx-f 

[0 0 17] IS^^2(D^B^(*. JLSB2a«CD(i^l*^ 
^^S^SSrfeor. ®Bih7>xi:*a>f>^(D 

Hft6<H*®nXftl=B Ur Attft^L &*t* C t * «« 

tt^. is*^3ct)^^(*. ±e2ana><i«ttii6« 

[0 0 18] »#Jg4 0)&B/j|* % EH K : 7>Xli2^# 
^T^^^it. ±fH*fi^l^FSCr*a>-r>-9-<7)iagfia 

[0019] imm 5<o&BMit. iag=3>^r>^(Dii<«m 

E^/J^MflRtMSri^lSKDA^ttlcitiar^*-^ 
0>®E ^ SS^b-T 4 P -r BBSIftitfc c fc 
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[0 0 2 0] IS3}tIl8(D^0^li. t t 1 ffla>X-f 

Mh7 > A<D 2 XHHICBSK^RS* LT«a**tfc-» 

«HEO*/MH«*A*il»*4*»fc, flavor 
?35^mEO^^EifSi:ltRLr2<Sai^$^^L. CCD 
2«aj*l=«fcy*-< «y^>y***B»-r**«4:t« 

[0 0 2 1 ] 

I*. ^i^;^^2Sl^iCDm#$igi!)h5>^^iS-rci:lc 

lr3fe«L. ca>*/J*HWc*r5< 2tt«*S*£*li-4 
*6>* X-< -y^ • *7m:&ZttfX'£ 

i=*y. ;w ^^>y*^sfs«jwr*«#oii%±*<y 

?>*l*mBttiS&LTSKIHre*«*&. X-fv* 
>y*^(c«feyiMW*4t*±ifflHfli^6a)iay^t« 
*LTMIH*fl)±i:i:< <"T4ci:35<-e**. 
[0 0 2 2] M*a5ai^L»*Jl7a)*W^«jaiZj: 

[0023] m*&B<oftm<om*uz**iii* 

a^l/ITaBmEaSfcMfceHfll 



[0 0 2 4] 
[3M6«] 

4o ^-f ^^>y*«<tt*«-c**»*lci*. Attic 

[0025] *n&egf*. 01 i=3c-r*5i=. 13301c 

*Lfc**fllrti:W»a>«l«iHB4«Ml\r^*. tU 

a>je»astt*-r*«#a4 ct^ffli^TL^s. m^as 

4a<DaJ*il*. A*B4 e0>tt*i:£fclz7:-' KV— h 
4di izA^^tL. £fc£Kls]B4ei -eKIEStifca 
!CT>Ky-h4d2 C:A*jS*l5. *fc, #7>K*f 
-Md| , 4d2 Odi^lc^oTftlfnh7>vX 
^Qci , Qc2 *<t> -^^^tt^o irC5"C, *H 
tkfl fl Cffll^«Hlt h7>^T c l*-tz>$ £ yZftt&O) 1 
*#«nn. nl2$«5L. 1**«nn. nl2<0*-«l 
Jh7>^X^Qci , Qc2 G>^^**fcl^5lJ»tt■r 
^^:£4»l::« *>$^??-«lftttf|nii. ni2-# 

h7>vX^Qc] , Qc2 (?)3b^^-l57^^S 
[0 0 2 6] SH) h7^TcO)2^#8n2 <D 

-•i*-»a)^t-KDci . Dc2 o>mm&<D& 

K9JDBfclitt«Jfttt$*u S&l::, -*f(D»feiR 

ci . Rc2 o)it«HBtiafeWtt«**L4. Lfc*<o 

t, IKlh7>XTca)2^n2 <&tt*sy-f:*— 
KDc| , Dc2 !Ccfcy±»fi3SL. a>^>-*C 
ci , Cc2 ©H5iJEB-0¥»Lfc«E£«taR ci . 
Rc2 0>lIWHB«)B«il=BM»LTO*Ci:lc<i:* o £ 
fc, 3>f>fCcl . Cc2 <DttMiaBa>*jftG>B{a 
ttBBh7>XTcfl)2*#an2 lC^C4$g®^lCDfa) 

tlfc^t-KDci , Dc2 . 3>f>^Cci . C 
c2 . tlfiiRcl , Rc2 Kl***l*fttt«0)«Ll^ 

[00 2 7]«8Rcl , R c2 <&AMBB<Dft«jSI* 

>tcci , c c2 (7>E^iJIs]Bco!gl5!^ii3>/\-u-^ 
C P 1 <7)SKA*«llcffi8l*ti4 0 Lfr*<oT. ICttR 
ci . Rc2 <DE^I0BO}£I&£<D®&£. =i>t : >^ 
Cel. C c2 ^lI^IIslBCD}0«E^(Dm^<S:*<=i>/<U 



(6) 



ftffi 1 ?- 8-242590 



>vX$Qa. Q b(7)^<— XI::#«|C|8fllS*u *>>0|g 
JaR dlCctUa^iFV^Cci . C c 2 COE^J(23S§C7>iE 
««!!:: ^UTv^Stir 1*4. ®h5>.^X$Q 
a. Q bOzx U£$-x£ ^^(7)ltJiJ[H]Kli=3>f r >-y- 
Cci. Cc 2 ©ttMEWfzttMttilteftri**. CO 

{HS&207,>r 7f (MOSFET) QCDtf — h 

»8IL. XY 7f>^QOV-7S=i>f>^C c 

i . cc2 a>ttMSBcDfttii-««r*. 

[0 0 2 8] *lZ»f*|COt^r«Wr4. «*»4al* 

B2 (b) \z7*rx?izjRmmtovmmmmz:t\zHi, 

«X4d*B2 (a) rc»r*3l=M*a«ltX£il 

»B2 (c) a>*5ic»ifflj«^<DHUK;KDWfaicaja 

2) 7>Ky-h4d2 **&I*IB2 ( d ) (7) 

4c ^h7>vX^Qc1 . Qc2 li^tl-?tt^— XIC 

[0 0 2 9] L*LT. h7>vX^Qci CD*- I/MINI 

£*u h7>v^^Qci #:*:7l~£:4£:iBg) h v>X 
Tcfl)»»i^i:j:ot^t-KDc2 £iSLr 

3>f>^cc2 /><3ta**x4. a>7 f i/«^c 

x*;u*a</jv$ < £4<£ 5ic«#aB4 c^btli^^ 

Cci ^i^5«mBE(i=3 >7 r >-t^C c2 0)Hftt*BE«fey t 

c2 l30l^ri*3f->B*|::$r-f KD c2 £i§Lr=3> 
tt>-*c c2 *<%V3*u h7>y^^Qc2 ^t^l: 
4 4 i BB h 7 >^ T c < t- KD 
c 1 $iiLT«Ct±3$tl=i>T r >t>-C ci *<3tm^Ftt4cfc 

5i=Lr&4. coii^icii. zj>7 r >+»-cc2 coia^ag 

(DW«5«EE3&<a>-r>^C c2 y *»< ♦ 

fc4o 

[0 0 3 0] a>Al/-^CPi T*l*}S**Rci , Rc 
2 OfS8E^comti:<i:=i>7 ; >'tHc ci . Cc2 

>tCci . Cc2 G)ffitf5«EI*«lffl«#A<H UKj^ 
L U^juAMUfc cr l£{b"3"4£^ >^>-y-C c 1 , 

cc2 <Dms&nKomnmit\z&-mt%7Lt>tiz>fr 

*..3>/\*U— $ CP| O^SlEA^«^tDEP^Dmiil* 



<. «iw«#A<LU^;ua>i:*ici*a5<<c*<D-eaDy, 

CCDCtir^oT. =>>/<U-*CPi (DdtS*l*«SP« 

#tHa6»icft4. »r*ic. ^t-KDci . dc 

2 * 3>f>fCci , Cc2 . JStaRct . Rc2 . 
zi>/<U-$CPi iCcfcorfg® h7>XT c SfiifiL 

fcK»aom*tttniyaiLrLx-6ctfca4. 

□>?'J>>^ , JgSJW:h7>vX^Qa, Q 

bja>/<i/-^cpi o>m*-effi»r*cti=j:y, 

a>/<l/-#CPi 4>ai;b£<H UK;kdJD||B||c|* 

L. =3>/<u— ^cpi a<L u^;u<D^p B 1icii ho>v 

X$Q ba^Vlcfc^rX-f y^V^S^f-QCDV— X- 

saai^*7fc-r *ct3&<-c*«. ja.hG>iiyH**e>w& 

1 . Cc2 0>IIMB»©iB«l*E*«JI4: LTfey. IB 

®h7>xT crzcfcormaEm*Eiz»LTi«6**ft 
n>4o 

[0 0 3 1 ] Jb&LfctgriclCj: oT. «-EHR4 a. 4 c 

or KB h7>^T clw/jN^0^(D^ffit^4C<t*<r^ 
4J:ol=LrL^4<D7f*y. L**4>. 

a. Qb^^TllLTL^^^b, X-f**">$f**- 

KUX*<te3££;ft4o *fc* X-f^V^SR^Q^C&m 
ttfflttlca^yy »J»«Lfc-»0> h7>vX^ 
Qa. Q bJfflUrL^CiUc):oT» X -f *;/ St 

^Qiz^-r-saa^-otf— y>x*</h$ < fty . 
r*ifftrc»»*&is-rci/i<tti^<7)-cfeft. 

[0 0 3 2] (X1M2) *3»&0!l(*» El3ir^-r<*:o 
IC. Bih7>^TctLT1**«ni \Z-b^9$y 
^&l^O$fflL\ C<0 1**«ni th7>vX$ 
Qc^01t9JSIK$1taEttaSEa)Se«MI=«KL. ho 
>vX$Qcf*«#2B4 a &a*JK4 c £ <X>tbS * £ X £ 

tv4o 0*y % fl*»4 a a>*>g)4 (b) (Dcfeo^JE^ 

(a) ©*oa*»a©«#^iittwicai*s*irL^ 

X^7X^;U— 5/^TBBXORa>a4*l4ia4 

(c) 0>£oiz&4. S^4lc. tg«HB#*<L u^;kd 

MB*HA«Hu^iua)nn(=afli*a4 cA^btDSs 

*H4o ^fc. i»^7>^Tc01»*«nlt2* 
«*Sn2 t<D«ttl*. K^>vX^Qc(D*>«8HICD 
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[003 3] LfrtfoT* «*ffl 4 c * 4l4» 

»a©*>JBIB«*7«IB*ytt<H*LTfilttf. «J 

MM) Vlt. a >^>^C2 (&WM«EE*<=j c 
i ©H«itE*yt.*<fty. »j»«**<Hu^jua>M 

o>as L U^UDMMICL u^uzfcy, 

[0 0 3 4] (3fe£fl3) JLK«-SMS«TM** ^ifth^ 
*r«fe3lr-b>**^^ft»a)2*«|in21. n 2 2$S 

n 2 1. n22<B»«tt<D-BI=#M«S4l4. C<&«JS 
"CI*, 2X««n21. n22affl***a«art-4fc*>fl> 
^t-KDcj % Dc2 £2?MMn21. n 22^*- 
«I^S«L. ^^iizj>«7 r >-^C d , Cc2 

■ h7>XTc01*«Kn| £H1 <D«fi*K«*«* 

So 

[0 0 3 5] **KflO>«lJjt-eti. ®ifth7>XT c<7> 

Cci £X«-r«ffln^:. ■Mh?>XT oO)2X«B 
n22* N ^>^ r <^ _ — KD c2 SILt3>f>^Cc2 £ 

3fc«*"5MM£a<H:tt&*u ^3>f>^Cci . Cc 

T. $W<l-5§-C0H L/^t L U^UirlCJfcCTM^^ 
>^Cci , Cc2 C7)^5SSI±(0^/jNH^^i$$2*^n 

[0 0 3 6] (mfam*) *mtWVlt* \%6\Zir.?& 

"21. n22*««-V A020i:»«SW:2«l« 
n21. n22fl>J*««M>-Blc-te>** ^^«*ii«BL 
T$>£ e Lfctfot, 2 0(D^t-KDci, Dc2 

[0 0 3 7] zomiitVit. iz>9 9 7^tfiSS« 



ci . Cc2 0>««jfia)att2:«tSRci . Rc2 OT}* 
1 . Cc2 fcfty-f*— KDcl. Dc 2 t<D&8t&<D 

ci . cc2 a)#«»(D«tta)*/hMa*<jeRr*ci* 

«. fftC0««fcJ:l/»fflil8ffi«!l3^:H«-efc4 o 
[0 0 3 8] (XIKM5) *ft&flfi« B7i:*t*3 

\z % 2i0l»h7>XTci , T c2 *fflL^feti<DT 
&Eih7>XTcl . Tc2 <Z>1*#«ni t 
2*#8n 2 fcl**4H ? tlB«tta>-BHI±t»l»L-C 
fc^p 1feO«fi£lillt6^3i:^«-Cfeor, HS60H3<i: 

nil. nl2*atM«ttLTJBl**C£lZfc<& 0 

©BBfliertpHircfc*. 
[0039] (mmm e ) ^ussem*. 0 a iz^t- ^ 5 
ic 2i«)iBh7>xTci . Tc2 &mi^tzt<o-e 
fe y % &mm H7>xtci . t C 2 01 n 1 1* 

Baito-M±«!«IL, 2M«n2 ttJlttttO)- 
MHtttttBLTfca. 1&aftJ*l*Xft0|4£nftT& 

[0040] mmm 1 > ® 9 ic*-r * 5 

lc % a>ir>-y-cci . Cc2 <Dm.¥iM&\zznsT>V' 
C d£ft*ijm$£L7it(7)-efcoT. a >/< U— £ C Pi 
icfcl^Tav-x^-y-c ci . c c2 <Dia538SIE£JtR£ 

dl=J:yK3E4kLr*«. ttaflMtftJ:tfBf»r*JIMI 
1 • XBftl 2 

[0041] (xiifl8) *ximi*. sioiz^r<fc 

7(C, 3S»0|3(D8tofclca3l\T» IBh7>XTcO)2 
*#Bn21. n22^ J &^ r -<^~ KD ci . Dc2 i:0>M 
Iw-^n^aV-xV-y-C r 1 , Cr2 H>^Hr 

1 . Lr 2 *&&ftKM*BM7i . 7 2 *»AU 
»1tn«BiaB7i . 72 ty-f^-— KDcl . Dc2 
ifl)««dHl:8jStRri . R r2 0>K?tJISB£ftffiL 
fc»flt**r«. *fc, 2«*Bn2i. n22<7>-&>** 
^^fc. SftR r 1 . R r 2 Otitfl&t* a>-r>-*C 

ci, d c 2 a>ffittd£i*EiM;ttflt£ti«. e-nma 
*i0B7i , 7 2 i**tt**aBa»i=»s*tLrLN 

[0 0 4 2] fl#3l4 cl*£E*IJ#g[H]K 

7i, 72 a>«BBBIkl=BL^B9tlka)XBB«tUX) 

uK;u*Mcici:-c«#j54 co>as*«a»A<«y»?e6 
+v^ct7i3L-cfe-&o o*y, «ffl»«#*<HU^;K7>M 
raizi*it?ij^s[°)B 7 1 0&mm : &mz\z&m Li^mm 
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*t£o Lf:^oT, ^JPit-^^H u^<;u^l L/^<;U*MC 

/SCT^D^^^-y-ci . C2 oi^38Sl3E0>:*:>hliS&£ 

i , njs«ij2 < ti5]t«r*fe^o 

[oo43] mmm b ) *hjs#ji*, at mm 

Z&nzm^x^&o tztzL. H*y#g[9]S&7i . ii 

fccfctf&SiR r 1. Rr2 iCft^T. -^-Oft^ftft 

Lfi «ha>f r >+^c f 1 — ^x:?-<;uft 

81 £ u >ftft ft l f 2 ct3>f r >-y-c f 2 

<t^b#£/N-</<x:7^u$ 81 arw, oty, 

mm h7>XT c0)^||$tif-«-2^#^n21. n 2 20 

fcB^cD~^i*D— /<x:?>r;uft 81 fcJ:yy>f t-KD 
ci^iiLT=J>T r >i^C ci £3fcSL. te^l*/\>T/< 

>tcc2 £3fe®-r&o ::t\ p— 81 

fc£tf/w/<*:7-<;uft 82 o>*v h*-?m&&\tmi* 

[0 0 4 4] Lfc^ot, I«I4 a ^ £ fcfcj *> £ *l £ fl] 

h u^<;u-ej&*«i!iiBicna»o«iM$3a)K« 

;&£<1^I4 cfrt>&t)2l*:m£ % n— ;uft 8 
1 £&ifir&C<hlc£oTa>^>+f-C ci (7>i35fiSmE 

1 CDi2§«HEA<:3>T r >-*Cc2 ©■«H«E«fc l J t»«< 

[0045] cxttflio) ±SB&na£«-ei*. 

— ft Ett 2<D*-f yf^*fQta>/<b-ji c Pi 
£0>ffll==i>:7'J > >ft MfittLfc h^l/vXft Q a , 
QbS*MS*i*-ci*ft*<* Z\zftt*o\z % ;H»ig 
H§tOPi £a>/<u— ftfcLTmvKl* h^>£?xft 
Qa. QbiZttSt&ftXE&tftemZtLTl^fr*. 
h^>v*ftQa, Qb$t< C<t7l)<T#^o ±XLfc 

**J8«a>i^rtti-"3t^rt***««)aij«ic«Mi^rtt 

[0 0 4 6] (&ffiffli 1) *H16ffll*, n>/<u-ft 
CPi tLTt- uftftg!0>as;&[E)&£#ot,<B 
JfflL^jtfeot, El 3lzg5TJ:5lc % z>>/<U— 
ft CPi (0US*tt»=^UT^^«JjtR P tft«LTft 



B$lcii:a>/<u-ft CPi izflffiSft*:;*-^^^** 

[0047] (mmm 1 2 > ^nasem*. b 1 4 

> V*ft Q d X - X S v ft Hie ftV ^— KDd$ 

Pi <&tii*«8l* h^>v*ft QdCDK~x<ty^^-- K 
Dd©*V-K±©««*lc«ttaF*u K9>5?XftQ 

[0 0 4 8] C10>flMt-eii*<f 7f>^Q?t^: 

[0049] (mt&m 1 3 ) *nj60yi*. m 1 5 

—ft CPi icftxT. a>?'J>» UttflELfc— »0> 
h^>vXftQel, Qe2 Jffll>ta>f>*C 
ci . Cc2 <0!8«jS£«SiRci . Rc2 0««^<5: 

h7>v7^Qel , Q e2 Uft ft iClidi^ffiC^ h 
^>v*ftQ f 1 . Q f 2 (0^- *&*rti?timm$*i 
£ e h^^vXft Q f 1 . Q f 2 l*a>^y > >ft gait 

[00 5 0] Z&mtfLVl*. □>f>-9-Ccj , Cc2 
a)»«ja©«tti:«taR ci . Rc2 <Dtt«jS0)ttti£ 
O^/hHCRl-JtCT K5>S?Xft Q e 1 , Qe2 

el . Qe2 X<7>ffigt$tlTLN-& h^>i?XftQ 

M . Q f 2 *^>l=ft*. LfetfoT, *1E«1«:1^ 
LH^9<t^(Z. MffMtfHU^Lt/^ 

[005 1 ] (Xttfl 1 4 ) *HSS^JI*. B 1 6 \Z7jk? 
&5lz % »>xt-^t-K2Di . Z D2 (DKMBIK 
<7)lf^(Z^n-en«KR ei . Re2 tftMMLfcB 
?iJl23K$3 >x>^C ci . Cc2 OS^IEJKIcatJ'J}! 
JJEL. ®a>f>^-Cci , Cc2 O&t&lSLtmVxT 
-ftV^-KZD] , 2D2 (DffittjSt^^iiffifilL, 
S^IC, 7it-y^t-KZDi . ZD2 i*«fitR 
e 1 . R e 2 t<D&m&(Z h^^vXft Q f 1 . Q f 2 
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Di , ZD 2 <B?U-$*-A®ElSS£L<i3:££ft 

4o 

[005 2] CC0ffifi£-C(i. 3>f>^Ccl . Cc2 
0>mVmE.*Vx+—941r— K2D| , ZD2 

a— kzdi o^b-?*- /<®aiu±u£:4<t 

^^Qfl *<^->lCJ5:y, ziv-x^c c2 OS5iS« 
JEA<^x-f-y-<^— KZD2 O-JXs—Hr— 
JilcftSt h7>yX^Q f 2 4. UfzA<o 

r. n £ C Pi fcWh^^^Qa, Ob 

T?fc4o 

[0 0 5 3] (SSJ6091 5) XMIi. MSflUttiflc 

v^X^Qa, QbSa>f>fCc1 . Cc2 OH^jlsl 
Tt^tN, -Tfc;b*>, B3tffl(D«ttRfl3J:r;y-ft- 

gT?*MM-*ci:i=«fcy % =3>v r >-t»-c g<z>fE*8®EE£ 

[0 0 54] (HJSffl 1 6 ) **tfc«l*. El 1 8 IC^-T 

&o\z. mmmi. m&mztzt'om&mtiuztsisT. 

1 flOBtt h ^ T c fz 2 <1CD 2 Sfc^H n 23. n 24$ 
Sit. *2««M|n23. n24-<tlC K^-<^IslB5l , 
52 £&lfT&»HD*<<vT><fm*Q) . Q2 
"f 44,0DT-fc4o CCICfcl^T. 1211 8 1= JSHTSSlfiW 

fifc-CI*. KM h7>^T c0)*2**«n23. n24l*& 

5 >y*<ffifz#4<DT?&4. 

offifijcT-ii, tzt ?Lif/\— itmo) * isi 

«/S£2ffiffiivhlf ^yflO-f *CslB2 

[0055] (mmm 1 7 > *su£«tt. b 1 9 iz^-r 

^^U, HtMK *»S^fc£a>EB«l*Kfci*T. 
1 fl0>HB h7>^T c lC4f!<D2;*£t£n23~n26£ 
IS It, S2&*ttn23~n26w£l= K9-f?Btt5i - 

54 $iaitr»»ja>x-r ^^>y*^oi -04 sbb 

•T44,<DT'&4o OSy, 2;A«ttn23~n26l**«0> 



l>t. Bi 9ic«i\TS«fc«ii o>&mf&tmmm$G? 
oa^twurft*. ^a>BB$ffli^titf. tztxiiy 

So 

[0056] (njggy 1 8) *s6jfi«i*. S2 oic^-r 
ct^fc, mt&m 1 (D«/sizfcL>r. stitRc2 i^=>>"t 

fecfc5lC. »CPi T?li#filsA2)S8'N<0A 

*flH£ (H»«1 TMititaR ci , R c2 <&JSttjSG>W 

&) 3>f>tCcl . Cc2 a>jMtda>*tt&$ 

Jt&LTl*4<DT?&oT\ 3>f>tCci , Cc2^> 

&j&£<DBetfot=j>^>+tc c2 a)fta«$S*i:io 

fc^t&aV^VItC c2 ©B*l«£EI=$fLl*. CCDS 
EI*B2 1 (f) lev? £31::. h7>v7^Qc2^ 
t>i:4^d: (02 1 (d) #gB) tzt£±>\zziisTls-* 
Cc2 tf*«*ft4**&TClc:tt%±j&<4;&< % ftSttJS 
RR c 1 . R c2 fc££»LTtT«i::b*i«A*&* 

vX^Qc2 o^^aa>®Eoit*>T^yi4S^iz^ 
4 (021 (c) i:^th7>vX^Qci <&;*->•;*- 

7lZtt?&®2 1 (e) IZ^-T=3 >^>+hC ci OBBfll 

«BE*>ntt) o 

[0 0 5 7] =i>/<U— £ CP1 <D*fi|£A*tti 

#£KA**H^OH]jtattEf*B2 1 (g) CDcfc5lcS^ 

>y*H2l (h) 0cfc5l:3>f^Cc2 <^1ES 
<bicjsc-c»»-c**cifcft«. o*y. S8J6C91 7 
(DckarzAfl^^-f^^^yjR^Q] -Q4 ^ffiB-TS 
a^ic. B2 2iz^rj:5*^< £>?"e s &;*'<^> 

>"r>"^C ci . C c2 OSS. ^fitR ci . R c 2 CO 

4c ftJS, Sj2 1|C^t>T. (a) Itm^ffi* cCDttS 

(b) lifl#3S4 a^di^^^-r,, 
[0 0 5 8] (S8JfiWl 9) HffiWl 8C:fclNTI*. 3 
>T>tCci . Cc2 <D§fi£($(S3?L<i8:SLTl> 
4*^. 5lffi0!J 1 CD«fi£lC^l>TI^=i >«r>-9"C c 1 , C 
c2 OSftlzS$»fc1*4 (C c 1 <Cc2 ) :tl:J: 

IC02 2C0cfc93tfB§P B < lg$i2lt4wi:*<r^4o 
[0 0 5 9] r*t?^. S5JS091 8CDJ:5^a>T r >^ 

ch$fflL^is:L\«afc-r4ct-e % 023 ( g ) tz^t 

a>f>fCci , Cc2 (D§ii:g)!)< 
fe4^b. 3ttkm<DmWllzt&t><±C&0)V&~DX (W 
2 1 ( e ) lota >-r c 1 (DS5^®E, B 2 1 
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( f ) lizj^T^-tJ-C c2 OffiV&VlEE) . 3 (h) 
tit. fflWm^ (0 2 3 (b) iZTF-t) 0>±L*>±tfVt 

Ai*>TA<y tic^LT. s>^orttt di , t d 

2 J&tfiX'&CfclCft*. fcfc, g!2 3ICfcl>T. (a) 
I*«*ai4 c0)ffl*. (c) l*h7>v^$Qcl COB) 

(d) lih7>>X^Qc2 <DMffc-Cfc*>. 
z»>7 r >i^Cci. C c2 O^S^CD«iSlC^t^r 

[00 60] (mfom 2 0 ) *X8&ffi|l** HJfe^l 1 
IMfrtlCfcOT. StaRci . R C2 ©»fittt**tt& 
^fctOT?fc-5 (Rcl >Rc2 ) o ::t\ 3>/<U 

fCci . Cc2 a>Htt«ff<D»*«<D*#T&y* S 

(g) ' ffl2 4 (g) iZ7T^X5\Z. 3 >-x>^C c 

1. Cc2 <OWtt«ffO)lt*»±*<yi:3t%T3Si<yi<DiS 
J*l=«A<fc4^& (®2 4 (e) ttaVTVIfC cl (0 
HflMtE. 0 2 4 ( f ) (in >1J-C c 2 OrE^m 
J±) . «»«* (§24 (b) \Z7jk?) A<HL/^H 

SftRci . Rc2 a>«tattrt<«Ll*£-r*U*. 

q2 (OHM«EEO)St%T*<yi*ll^-ei4fc*3&^ =J> 

[0 06 1 ] C*tlC»LT. .**t6«0)«k5lC«tSR c 
1 . Rc2 OjStattKftSRltSCfclcjioT. =!>/< 

^ = >WH24 (g) HI 2 4 (h) 

cl . R c2 (DgftffllC^^IS;lt^C<!:lc^oTt,$iJ^) 

^cpi a>tiJ:*KD:&*>±rt<y % 3i*T^ya) 

[0 0 6 2] (S^Sfifl 2 1 ) Si 6IC3FLfc3Sifi0« 1 4 
Di . ZD 2 07ls-t*-'*mE.lZgZmz't£Z>Zk 

[0 0 6 3] (|£ffi<fl 2 2 ) *9«&0)|l*. EI 2 5 In** 

&5\z. i omflLizts^x , □>f>^cci . 

Cc2 <nmtii&t^>'<l>-5 CP] <0R*nA*ffit(D 



-K^3>f>fCct . Cc2 a»ttdl=igftft$;tl 

[0 0 6 4] ±a(Dcfe9«:affiiaB*»l+fcCfclCj:-D 
3>f>fC c2 a>S3fi8ttE<Da%±*<y Wlzfia 

y8*ci*y-r*- kd k©?¥«ir<teoTiiis&<ii*T 

•MP«#lz*JLT*-f «>f>^Q 

[oo6 5] (HJ6W2 3) *mmm\*\m2 siz^t* 

5\Z % g] 2 LfcStSEW 1 8l::fcl>7\ 3>/<U— 

^CP| a>AttAttlHI^«ttR j £»AL*:t<7>-efco 

Tl>£(7)-Cfc£ 0 Ctf>8$j£lZcfcy, A^J^'MILT 
*,3>/<U- *CP! O>&*j*><£5g7r6o te<0«J**>J: 

[0066] ±&Lfc&SJ£09lCfci^T. -f>/<— ^r|B] 

<£:;U*. h^>vX^-ei*i5 FET-CI4V — 

Ja>f>^Cci . Cc2 I^^UTm(i^S^<t: 

2^i:lcfcLNT=3>T J >-^Cci . Cc2 O^jS^irg 

z?mz. xotvT^trm+Qi -04 omwito* <-<— 

[0 0 6 7] 

2 asoft-^^ mn k 7>^?itc<!: (c * o rfi 

I^J:y-«(Da>^>*fl)Httl«ff<D*/hH«SAti» 
^-5>J:-5lc^SL. Z<D*/M!HSlcg-3< 2fiHS-^$* 

%±A<y^tt%TA<y*Attizr*cfc3b<i?*. *-f* 
^^>y*^irj:y«i»**L«±HHfli^6a)igiy 
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[0 0 6 8] »#«5fcl*LI»*ffl7G>«IBI*. Sa> 

tsmtotm ■ s> 

Bannoft-es* * atr-r c * # « 1 3 « a * 

[0069] IS^Jl8(D^a^li, ^Z3>7 : >-tK7)M«® 
E(D*£Btti:lt«LT2««»S»£S1***&, tt 

£c£t% e»h^>xcD2*fflin?(7)i9flyo^-c^'<^ 

5 *]£*<&£, 

[B i ] Ifettfl 1 (DIa]g§0T?fc£ c 

[■2] ftttenottftiMiB-cfe*. 

[S3] H!£^2 0[5]g&Ej-e$ > ^ 0 

[04] 9Ukfl2a>nf»iimiB a eft«. 

[13 5] 3lft0V3<De»[§]»BT?fe*. 

[0 7] Xtttt5 0>S«|IB»B'efe*. 
[is] Xffiffl6CD£»is)»B-e&«. 
[0 9] Xtfeffl7 0)K«l!BBB-C&«. 

[mi o] xtEffl8a«8PBBB-c&«. 
[eh i] mmmsomB^Kmv&io 
[eh 2] nasflji o^^ffliEBB^fc^o 
[a i 3] mmm i i (0£Sp§^iT:%^. 

[Hll 4] Sftfll 2<O^SS[5]g§0T*fc£ e 
[Bl 5] fttkfll 3<Z)g£fl[9]g§ElT-fc£ e 
[Eli 6] SSffiflM 4O^$U[slSSE}trfc^ 0 



[Bl 7] StSAi 5 0>5aiIs)BB'C&« o 
[Ell 8] Xlftfll 60)[5]8§0Tfc4 o 
[Ell 9] Xttfll 7(D@BBTft4. 
[El 2 0] SStifl 1 8 0)BBB-ca&*. 
[021] Klftffll 8<D»ft».WBt?fc4o 
[El 2 2 ] 1 8 ttlfttt KHB-Cfed. 

[El 2 3] SJfi«1 9«tMiTfe§o 

[024] Xttfl2 0(Dtt{MttMrcfe«. 

[EI2 5] 36ffi«2 2CD[5]g&0Tfc6o 
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